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CONTRACT NASW-790 

DEVELOPMENT OF ELECTRONICALLY -TUNABLE 

CONVERTERS I N  THE MILLIMETER WAVE-RANGE 

I. INTRODUCTION 

Under t h i s  con t r ac t ,  t h e  con t r ac to r  s h a l l  conduct an experimental 

program f o r  tne development of e l ec t ton ica l ly -~ i rnab le  tofiverters i n  the i n i l l i -  

meter wave range. 

has been summarized i n t o  four tasks as follows: 

The work program i n  accordance with t h e  statement of work 

Task A 

Inves t iga te  the  intermediate-frequency e f f e c t  on the  conversion gain 

of a s i n g l e - c i r c u i t  converter. 

Task B 

Experimentally determine t h e  c h a r a c t e r i s t i c s  of ridge-loaded, meander- 

l i n e  c i r c u i t s  p a r t i a l l y  o r  t o t a l l y  wrapped i n t o  a c i r c u l a r  configuration. 

Task C 

Design and cons t ruc t  special  purpose, backward-wave tubes i n  the  50 

t o  75 G c  range, s u i t a b l e  f o r  operation as an o s c i l l a t o r ,  ampl i f ie r ,  o r  s ing le -  

c i r c u i t  converter. 

Task D 

Design and cons t ruc t  three double-circuited experimental backward- 

This s h a l l  wave converters f o r  operation i n  t h e  50 t o  75 G c  frequency range. 

be accomplished a f t e r  completion of Task C. 

A t  the  present time Tasks A and B have been completed and the  major 

e f f o r t  is on Task C. The e f f o r t  on Task D has been t o  order those tube p a r t s  

not common t o  the Task C tube. 
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11. WORK ACCOMPLISHED DURING THE PAST INTERVAL 

Task A 

Complete . 
Task B 

During the las t  in t e rva l  cold test measurements were made on an 

exac t ly  sca led  s t ruc ture .  

in *LA * A r *  LsJLing of the Tasks C and D t u b s .  These cold test m a s w e a n t s  com- 

p l e t e  Task B. 

The re su l t s  of these  measurements w i l l  be used 

Task C 

During the pas t  i n t e rva l  the major por t ion  of our e f f o r t  has been 

concentrated on the  spark machining of t he  slow wave s t ruc ture .  

d i f f i c u l t  por t ion  of t h i s  work has been t o  ge t  a s u i t a b l e  sur face  condi t ion 

a t  the  sparked areas. 

and molybdenum, and have experienced unique d i f f i c u l t i e s  with each one. 

machining the  copper the sur face  was marred by burrs  as the  electrodes passed 

through. Since subsequent deburring i s  not p r a c t i c a l ,  the task here was t o  

obtain bur r - f ree  cu ts .  After  much experimenting t h i s  has f i n a l l y  been achieved 

by machining r o l l  hardened unannealed material .  The d i f f i c u l t y  now i s  t h a t  

i f  the copper c i r c u i t  i s  chosen the assembly sequence may be troublesome i n  

t h a t  we must f i r s t  machine a c i r c u i t  and then braze i t  t o  a c i r c u i t  block 

r a t h e r  than machine a complete assembly. 

able  i n  tha t  fu r the r  handling of t h e  f r a g i l e  c i r c u i t  i s  avoided. 

The -st 

we have been working with t w o  materials, namely copper 

In 

Machining of the  assembly i s  prefer -  

I n  the case of the molybdenum c i r c u i t  the d i f f i c u l t y  has been one 

of ex fo l i a t ion ,  namely the fractur ing of the mater ia l  a t  the  back s i d e  as the 

e lec t rode  cu t s  through. This was eventually eliminated by a l i g h t  p l a t i n g  
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however, uniform p la t ing  has been d i f f i c u l t  t o  achieve. 

has been t o  obtain another source of molybdenum manufactured by a new and 

improved technique. 

of test c u t s  were made with good r e su l t s  before machining a f u l l  c i r c u i t .  

The f i r s t  f u l l  c i r c u i t s  unfortunately were unusable due t o  a s l i g h t  misalign- 

ment (.003 inch) during machining. The qua l i t y  of the machining, however, and 

the p i t c h  accuracy were q u i t e  good and itis expected t h a t  a s u i t a b l e  c i r c u i t  

w i l l  be obtained on the next try. Figure 1 is a photograph of t h i s  f i r s t  

f u l l  c i r c u i t .  While the misalignment is not discernable ,  the q u a l i t y  and 

ove ra l l  configurat ion can be judged, 

The f i n a l  so lu t ion  

P la t ing  i s  not necessary with t h i s  material. A number 

I n  the preceding discussion it was pointed out t h a t  w e  are working 

with two possible  c i r c u i t  materials. The copper c i r c u i t  is des i r ab le  due t o  

i t s  low e l e c t r i c a l  losses  whereas t h e  molybdenum c i r c u i t  is des i r ab le  from 

the  s tandpoint  of ruggedness i n  that  i t s  physical  s t r eng th  is much g r e a t e r  

while a l s o  possessing a much higher melting point.  

depend both on the f i n a l  qua l i t y  of the machining and our a b i l i t y  t o  ge t  good 

e l ec t ron  beam transmission. While e i t h e r  c i r c u i t  may be acceptable,  we have, 

i n  view of the spark machining d i f f i c u l t i e s ,  pursued both courses. 

The f i n a l  choice w i l l  

I n  addi t ion t o  our e f fo r t s  on the f ab r i ca t ion  of c i r c u i t s  the balance 

of our labors  on t h i s  task  have been t o  work on a l l  poss ib le  subassemblies. I n  

p a r t i c u l a r ,  the output and co l l ec to r  subassemblies which represents  a major 

po r t ion  of the overa l l  tube fabr ica t ion  have been completed. 

Task D 

During the pas t  in te rva l  a l l  those p a r t s  not  common with the 

Task C tubes were ordered. 
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111. PROGRAM FOR THE NEXT INTERVAL 

During the next interval a l l  e f fort  w i l l  be concentrated on the 

Task C tubes. In view of the encouraging results  obtained with the f i r s t  

f u l l  molybdenum c i r c u i t s ,  i t  i s  expected that the f i r s t  tube w i l l  use th is  

c ircui t .  Work, however, w i l l  b e  continued on the copper c i r c u i t s .  
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